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Abstract of the Thesis
Background and Purpose: HER2 (human epidermal growth factor receptor 2) status has been 
evaluated in breast cancer (BC) tissues by immunohistochemistry or in situ hybridization. We 
evaluated HER2 copy number (CN) assay in plasma cell-free DNA (cfDNA) from blood samples and 
compared it with protein measurements of HER2 extracellular domain (ECD) in serum.
Methods: Serum HER2-ECD levels were measured by chemi-luminescence immunoassay using anti-
HER2 monoclonal antibodies. Analyses were performed on 120 cases of primary BC, 30 cases of 
metastatic BC and 34 cases treated by neoadjuvant chemotherapy (NAC). This study was approved 
by Medical Research Review Advancement No. 1857 for Kumamoto University. 
Results: There was a positive correlation between HER2-CN ratios and HER2-ECD levels, in 
primary (n = 54) and metastatic (n = 30) HER2-positive BC (P = 0.003 and P < 0.001, respectively). 
HER2-ECD levels were significantly higher in patients with a larger number of metastatic sites (P  = 
0.02). The usefulness of HER2 levels in discriminating primary and metastatic HER2-positive BC 
evaluated by ROC curve analysis was better in the HER2-ECD assay than in the HER2-CN assay. In 
34 patients who received NAC, there was a small decrease in HER2-CN ratios between before and 
after NAC (P = 0.10) while there was an obvious decrease in HER2-ECD levels between before and 
after NAC (P < 0.001).
Conclusions: Compared to HER2-ECD levels, the clinical usefulness of HER2-CN ratio was 
somewhat inferior. Improved measurement methods and further examination of the association with 
long-term prognosis and the response to anti-HER2 treatment analyzed by HER2-CN and  HER2-
ECD assay are required.
